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88 Note on Mr. Tr)aversi's Article. [Jan. 

The years of life (arithmetical progression) 

-PI 1 + + + n + P2{( 1 - b- + } 

= P, first factor + P2 second factor. 

If b c, this becomes Pi {!2(1 + + P2 - 
These two factors are, of course, constant and can be used at every 
age group to ascertain the years of life on the basis of A.P. 

NOTE ON THE ABOVE. 

By a Correspondent. 

The problem of the determination of mean populations for several 
sections of a community whose sum shall equal the mean population 
for the whole community is a difficult one, and Mr. Traversi's con- 
tribution to the subject is very interesting. The application of 
the formula involves less labour than the method of calculating a 
mean for each section on the assumption that it has changed at 
a geometrical rate, and then adjusting these estimates propor- 
tionally so that their sum shall equal the estimate of the total 
population made on the same assumption. Further the method 
described by Mr. Traversi avoids the anomaly of the estimated 
mean exceeding the arithmetical mean, as happens in the case of 
Mr. Waters's formula when 7rl = 7r2, because the sum of the two 
factors exceeds unity. This fact was not alluded to by Mr. Waters 
in his paper in the Journal, but even if he did not recognize it at 
the time he prepared the paper he did so later and referred to it in 
the Registrar-General's Annual Report for 1907 (p. cxxxii). It 
was there shown that the excess is too small to be of any practical 
importance, and that the method would show a mean population of 
io,oo8 for a district with an enumerated population of io,ooo at 
each of two censuses ten years apart in a country with a decennial 
increase of IO 25 per cent. It was admitted that a supposition 
which involves even such slight anomalies is not theoretically sound. 
Mr. Waters there gave a second formula (to which Mr. Traversi 
does not refer) viz.:- 

Mean population 
r 
11 7.rl +( 

I 
r- 2 

r is the intercensal rate of increase for the whole country, Ar 
the hyperbolic logarithm of r, and 7r, and 7r2 the first and second 
enumerations of any section of the population. 
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1917.] Note on Mr. Traversi's Article. 89 

It will be seen that this formula gives the true mcani total popula- 

tion on the assumption of geometrical increase, viz., r (in unit 
population) and that the sum of the two coefficients is unity. When 
ri equals r2 the mean population estimated by the formula is 
therefore equal to the arithmetical mean. 

The formula may be put into a simpler form for application by 
writing 7ri + I for 72. 

Thus the mean population is 

(rI-i A> l+ (Ar!r-1) (+ + 
or since the sum of the two factors is unity, wri + - I. 

If a section of a population show a decrease (i.e., if I be negative) 

and - r 1 be less than one half, the mean population given 

by the formula will exceed the arithmetical mean. It is not clear 
whether Mr. Waters was aware of this or not. 

In the example given by Mr. Traversi, r = 1 14 and 
1 1 
A- -1 = -4890776, S0 that if his total population included a 

section which declined from io,ooo to 9,ooo, the mean population 
estimated by Mr. Waters's second formula would be 9,5II, or ii 
more than the arithmetical mean. From a practical point of view 
this difference is of small significance. 

And here it may be stated that Mr. Waters's formula were 
designed in the main to meet the requirements of the Registrar- 
General's Decennial Supplement, for which estimates of mean 
population were required for more than 20,000 sections of the 
population of England and Wales. The question of the ease of 
application of the formula was therefore one of considerable im- 
portance. After the enumerated populations have been copied out 
in suitable form and the factors determined, the application of the 
first formula involves two multiplication sums and the addition 
of the two products. In the application of the second formula it 
is necessary to determine only one factor, which has to be applied 
to the difference between the two enumerated populations: the 
addition of the product to the population enumerated at the first 
census gives the mean population required. 

The following statement shows the application of Mr. Waters's 
second formula to Mr. Traversi's population figures 

( r r .4890776) 

This content downloaded from 62.122.79.37 on Tue, 10 Jun 2014 15:01:06 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


90 Note on Mr. Traversi's Article. [Jan. 

7rl | 72 ] 0 04890776A r 7r1 + 0A4890776A 

250,000 320,000 70,000 34,236 284,236 
210,000 224,000 14,000 6,847 216,847 
240,000 240,000 - - 240,000 
100,000 114,000 14,000 6,847 106,847 
200,000 242,000 42,000 20,541 220,541 

1,000,000 1,140,000 140,000 68,471 1,068,471 

* A 
=2 

- 1' 

The application of Mr. Traversi's formula is as follows 

1itXrs (j2 _ , x jV2 (5) x .04883* A? AP-(b) 

250,000 320,000 28 0784 19,600 957 285,000 284,043 
210,000 224,000 06 .004 9133 45 217,000 216,955 
240,OOC 240,000 0 0 0 0 240,000 240,000 
100,000 114,000 14 '0196 1,960 96 107,000 106,904 
200,000 242,000 21 '0441 8,820 431 221,000 220,569 

1,000,000 1,140,000 *14 31,313 1,529 

* 04883 =b 1529 
a -31313 

The estimates obtained by the two methods agree very nearly, 
and one cannot say which set of estimates is the more accurate. 

From the point of view of the amount of labour involved in the 
application of either of Mr. Waters's formulae and Mr. Traversi's 
formula, the advantage rests with Mr. Waters's, and especially 
with the second one. His formulhe, too, show another advantage. 
For, if by them estimates have been made of the mean population of 
certain sections of a community, any one of those sections can be 
sub-divided, and the estimates for these sub-sections of the population 
will be consistent with the previous estimates for the entire section, 
and also with these for the other sections originally chosen, so that 
one is free to start a set of calculations knowing that in whatever 
way it may be necessary to sub-divide the total population sub- 
sequently, all future estimates will be consistent with these flist 
made. This is not so with Mr. Traversi's formula. Thus, the fourth 
section of his population (ioo,ooo increasing to I14,000) might 
consist of two parts of 50,000 each, of which one remained constant 
and the other rose to 64,000. For the first sub-section 7rw x i'2 
would be zero, for the second part 3,920; and (b) for the whole 
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1917.] Note on M1r2. Traversi's Article. 91 

population, so further sub-divided, would be 33,273, instead of 31,3I3 
as given in the example above. This single sub-division of one 
of the original sections would thus necessitate an alteration of 
the factor for distributing (a) in proportion to (b), and consequently 
of the original estimates of the mean population for the five sections 
of the total population. With this further sub-division the 
estimates would be 

284,099 
216,957 
240,000 
50,000 
56,820 

220,595 

Total .... 1,068,471 

and the total for the fourth section would be I06,820 or 84 less than 
the estimate for the group as a whole, but only 27 different from 
the estimate by Mr. Waters's second method. 

This is a serious limitation to the usefulness of the formula in 
practical application. 

From the remarks which precede it would appear that Mr. 
Traversi's suggestion that " the movement of the population as a 
"whole might be regarded as consisting of two separate progressions 
"in different directions each to be dealt with separately " might 
give rise to a good deal of inconvenience in practical application if 
it were found to be necessary to subdivide any sections of the total 
population after estimates of mean population for these sections had 
been made. 

The suggestion in paragraph io is an interesting one, and it is 
regretted that Mr. Traversi has not stated the results of his 
investigation. The idea embodied therein appears to be susceptible 
of further development. 
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